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Discussion
These data show a simple linear relation between height velocity and fasting serum insulin concentration. This association is probably indirect and secondary to changes in circulating growth hormone concentration. Growth in mid childhood is growth hormone dependent while that of puberty results from synergism between growth hormone and circulating sex steroids.2 -High circulating concentrations of growth hormone are known to increase fasting insulin concentrations and to promote insulin resistance at peripheral tissues.'
The model proposed supports the observation of an increase in serum insulin concentrations associated with puberty. It suggests that a two to threefold rise in fasting serum insulin concentration occurs as a result of a change in growth velocity from pubertal values of about 5-5 cm/year to that seen during the pubertal growth spurt of 10 cm/year or more. These data may have importance for clinicians caring for pubertal diabetic patients. If the findings of this study were extrapolated as an index to total daily insulin requirement, such patients might need up to a threefold increase of insulin dosage to maintain euglycaemia and an acceptable growth spurt. As growth hormone secretion decreases after puberty it is possible that insulin requirements will also fall in adulthood.
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Hypertrichosis in childhood may be seen in a variety of congenital and metabolic disturbances, after administration of therapeutic agents in utero, and after birth and in association with chronic disease.' In most of these disorders the excess hair growth is not considered to be a major component and is usually noted only for completion. In contrast, most cases of hypertrichosis lanuginosa have been reported because the excess hair growth is the primary disorder.
We report a series of children with hypertrichosis as this pattern appears to have been ignored or, conversely, given the diagnostic label of hirsuties: the latter is a diagnosis that suggests an aetiology of androgen hormone excess.
Case reports
Six children with noticeable congenital generalised hypertrichosis were seen. There were two boys (ages 31/2 and 71/4) and four girls (ages 2-1/4, 6, 61/2, and 8).
Two boys and one girl were Asian; one of the other three girls had a Celtic father, the other parents were Anglo Saxon. Five of the children had dark hair and only one had blonde hair. Five of the children had no family history of excess hair. One of Prepubertal hypertrichosis: normal or abnormal? 667 the girls had a brother with 'hairy elbows.' All the children had normal physical and mental development and were entirely healthy. None of the children had been exposed to drugs known to cause hypertrichosis either in the prenatal or postnatal periods. Only the four girls presented with the problem of excess hair; one of the boys was seen when he attended a dermatology clinic with his brother, the other was coincidentally seen with insect bites.
PATTERN OF HAIR GROWTH
The pattern of hair growth was similar in all cases, although there were varying degrees of severity. In the two boys, there were sparse fine pigmented hairs around the root of the penis but this was not progressive. In none of the other cases was there any suggestion of axillary or pubic hair development. The external genitalia were normal and appropriate for the age of the children and there was no breast development in the girls. The pattern of hair growth was as follows:
Face There was a dense growth of terminal hair over the scalps, which had a low anterior hair line. This was particularly noticeable in the temporal regions where the scalp hair merged into bushy eyebrows. The faces were covered with fine but densely pigmented hair (fig 1) .
Trunk
The hair was more pronounced over the back and there was only minimal growth on the front of the chest and abdomen. The hair streams flowed around the sides of the chest to the back, met in the midline and continued towards the sacrum, and gave an appearance of an inverted fir tree. In three of the children a whorl was present overlying the spine between the scapulae (fig 2) .
Limbbs
The arms and legs were covered with long hair shafts which had the nature of thick, coarse, and curly terminal hair; these differed from other sites which were covered with vellus hair. This was appreciable on the legs and at the elbow region where the hair growth was profuse. lig 2 Later view oJ the irunk Of tre Asian girl snowinig liyperrtrichosis of the back and shoulder, and dense growth on the arm particlilarly aroioid the elbow.
EXAMINATION OF HAIR
Hairs plucked from the upper back and either thigh or elbow region were examined by light microscopy. In all cases, the hair shafts had normal morphology with well formed medullas. Examination of the hair roots showed both anagen and telogen bulbs from all sites: unfortunately, many hairs had fractured above the roots preventing an accurate assessment of the ratio of anagen to telogen bulbs.
Discussion
The pattern of hair growth in these otherwise healthy children is quite unlike that seen in hirsuties. Hirsuties is the pattern seen in adults with cutaneous or systemic virilism; it is only seen in children suffering from virilising disorders-for example, congenital adrenal hyperplasia or hormone secreting tumours. In hirsuties the hair growth is predominantly on the upper lip, chin, abdomen, and inner thighs.
The main difference between the hypertrichotic pattern described in this report and hirsuties was the hair growth on the face and trunk. The described facial hair pattern was dominated by bushy eyebrows, a low frontal hairline, and a hairy forehead. The hair on the trunk was predominantly on the back and extended to the shoulders and upper arms: both these sites are the last *to be affected in hirsuties. The hair shafts on the face and trunk in hypertrichosis are fine, silky, and straight whereas in hirsuties they are thick, coarse, and curly.2
Such a detailed description of the pattern of hair growth has only been given in a single previous report of uncomplicated hypertrichosis. 3 Other reports in the paediatric and genetic literature are difficult to interpret because of the seemingly interchangeable use of the terms hypertrichosis and hirsuties.
The aetiology of this form of hypertrichosis is obscure. It has been suggested that body hair is an 'atavistic relic'.' This concept, however, is not supported by detailed observations of hair patterns in many species of animals, including primates, all of whom have completely different patterns,> the most prominent being the direction of hair growth on the back. In animals the hair grows from the midline towards the belly so that, in a quadruped, the hair acts as a watershed; in hypertrichotic children the direction is reversed. It is often held that 'racial hirsuties,' which is probably identical to the hypertrichosis described above, is common among Asians.' It is clear from this report, however, that hypertrichosis does occur in white children, although it may appear to be more prevalent among Asian children as their dark hair is more noticeable. The relative absence of body hair in the Mongoloid races further confirms that racial differences do occur. 6 It is unknown if the pattern of hypertrichosis described represents an abnormal entity or whether it occurs as an extreme form of the normal range of hair growth. Larger population studies of children will be required to determine this issue.
